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Algebra — Part 3

(SJ O) semigroup ~—> 6€.S with @oa = a = aoce

Definition:  An element €€ S is called

o left neutral (=a left identity) oo = a for all ac S

o vight neutral (-a right identity) aoce = a  for all ael

o neufral (=an identity) coo = &a=aoe foral ael

Example: S = i:(); Z) ‘ x,yem} with o given by the matrix multiplication
L‘> (S, O) semigroup

('; g)(z %’) — (’; %) = (1 0) left neutral

0 0

(é 10) (:J 0) - (2 3) % (z i> => (11 g) not right neutral

o

Fact: Let €€ S be left neutral and €€ § be right neutral,
for o\;’é' ~ ~
colo = 4 p— o e = &
for b=e I :> e = g
bo& = E :> e o e = e
Definition: (S, 0) semigroup with identity €  (fhe neutral element) |, a,bce S .
e X€S s called a left inverse of o if Xoa = e
left invertible
e YE S is called a right inverse of L if bo y = ¢
right invertible
e 2€ S s called an inverse of © 20C = € =Co?
K invertible
Example: Functions §:: [O,ﬂ —> [0.1_] ) (J-_([O,{D/ 0) semigroup
Neutral element: id : [0, = [04] , X+>x A
1
~ 1
Right invertible :  { . [o4] = (o] | X+ ¢(x-1) M_>
>
Right inverse of :S'_v: j : [0;1] —> [0,1-_‘ ¢ XK= L\l_x_' v L 1/L
7 v K
> fog=id —
5 0 S £ id Remember:

surjective <{=> right invertible

injective {=> left invertible



